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(54) TAPE GUIDE 
(57>Abstract: 

PURPOSE: To decrease the contacting force to a tape, to reduce 
the frictional resistance, and to stably run the tape by forming an 
uneven pattern by a hard thin film having specific hardness, on the 
sliding surface to the magnetic tape. 

CONSTITUTION: A tape guide 10 is formed by fixing a sernm 
oolumnar base body 11 and a base 1.3, and on a sliding surface 12 
to a magnetic tape T. an uneven pattern consisting of the hard thin 
film 14 is formed. At the time ef forming this pattern, a prescribed 
mask is allowed to adhere the sliding surface 12 by a res-in ? a hard 
substance whose Vickers hardness is >1.0G0kg/mrn2. such as S;C< 
SI3N4. etc.. is stuck to the whole by a spattering method, and 
thereafter, a prescribed uneven pattern is formed by removing the 
mask, and it is formed to smoothness of <0.4s by grinding it as 
necessary. By this uneven pattern, the contacting force to the 
tape is decreased, the frictions! resistance is reduced and the tape 
can be run stably. 
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* NOTICES * 

JPG and I I T are not responsible for any 
damages caused by the use of this trans Est ion. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 

2,**** shows the word which can not bo translated. 
3 Jn the drawings, any words are not translated. 



CLAIMS 

(57) [The scope of a claim for utility model registration] 

[Claim OA tape guide, wherein the share of a void which a volume specific resistance value consists of 
aSuminum.jO^-TlC system ceramics which are below 2x10 ~* omega-cm, end exists in a sliding surface with 
a tape is 0.!% or loss. 
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DETAILED DESCRIPTION 



[Detailed explanation of the device] 
[0001] 

[Industrial Aopiication]This design is related with a tape guide, 
[0002] 

[Description of the Prior Art] Generally, in order to guide a run of magnetic tape in a videotape recorder an 
audio tape recorder, a digital audio tape recorder, a computer, etc. the tape guide including a capstan guide 
is provided. In order to improve having surface sliding nature In order to make smooth having electric good 
conductance in order that these tape guides may prevent electrification, and a run of a tape, and 
endurance, it is required that it should have abrasion resistance, 

[0003]!n order to respond to these requests, the conventional tape guide is made with aluminum, stainless 
steel, titania type ceramics, etc, which carried out aiumlts treatment Although aluminum and stainless 
steel occupy the mainstream from the former in these raw materials, since abrasion resistance is 
comparatively low, the titania type ceramics indicated by JP f 3~5383A tor example are spreading through a 
commercial scene as the Inheritor. 
[0004] 

[Prohiem(s) to be Solved by the DevioejHowever, since titania type ceramics have low material strength 
(flexure! strength), it is easy to generate chipping, Dissatisfaction is sensed for abrasion resistance, and 
also it turned out that a problem arises to surface sliding nature since it is easy to generate a void on the 
surface, a tape is damaged by the void, or magnetic powder adheres, and magnetic properties change into a 
void, 

[OOOSjThis design is made in view of the above-mentioned situation, and electric good conductance, 
surface sliding nature, and Its abrasion resistance are high, and it aims at moreover providing the tape 
guide made from ceramics which neither chipping nor a void generates easily, 

[0008] The tape guide concerning this design comprises aiuminum ? 0 3 "TiC system ceramics In order to 
attain the above-mentioned purpose. The aiaminum ? 0 3 ~TlC system ceramics used about this design are 
called Ai Chick for example, mix the alumina (aluminum^) powder and titanium carbide (TIC) powder 
which are the main ingredients, and are obtained by sintering. Let the compounding ratios of alumina 
powder and titanium carbide powder be 20 to 80 % of the weight of alumina, and 80 to 20 % of the weight of 
titanium carbide. In order to improve a degree of sintering in addition to alumina and titanium carbide, it Is 
preferred to add titanium oxide (TiO ? X magnesium oxide (MgQX oxidised silicon (Si0 2 ), a calcium oxide 
(OaOX etc. a total of 5 or less % of the weight as a sintering aid. A rare earth oxide and inevitable impurity 
other than these may be contained a total of 5 or less % of the weight 

[0007]Smce hardness and electric good conductance will fall remarkably If it exceeds 80 % of the weight 
undesirably, since a degree of sintering will worsen if the loadings of alumina powder are less than 20 % of 
the weight it is not desirable. The alumina powder used about this design has high purity, and what has 
small particle diameter is preferred. It is preferred to specifically use a with the purity of not less than 90% 
and a mean particle diameter of 10 micrometers or less thing. 

[OQGSjTitamurr: carbide should just exist as a compound eventually, and may add the thing of what kind of 
gestait as a starting material. Usually, titanium carbide powder is added as a starting material As for mean 
particle diameter, in order to Improve a degree of sintering and to make density high, titanium carbide 
purity of a raw material Is made into not less than 90% : and it is preferred to be referred to as 10 
micrometers or less. As for the particle size of a raw material mixture, generally, although a raw material 
mixture is adjusted by mixing these end of precursor powder uniformly, it is preferred to grind and mix in 10 
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micrometers or less and mean particle diameter of 1 micrometer or less. What is necessary is just to use 
high grade alumina balls, a high grade zirconia ball, and a high grade SiC ball for this grinding. 
[0009] Fill up a graphite mold with a raw materia! mixture, and The inside of a vacuum or argon, helium. A 
hotpress is carried out under the neutrality of carbon monoxide etc., or a reducing atmosphere, or a rubber 
press is carried out, and it fabricates, and calcinates under ordinary pressure or decompression after this, 
and a tape guide is further obtained by carrying out heat pressing processing (HIP treatment) if needed. 1 
to 5 hours of calcination temperature are suitable for 1300-2000 and firing time, it is porosity in order 
to improve abrasion resistance, ft is preferred to make it to 0.5% or less. 

[OOlOjf^rih^^ ™ in order to improve sliding nature with a tape ™ surface arithmetical mean deviation of 

profile (Ra) 0.2 micrometer or less desirable — It is desirable to be referred to as 0.1 micrometer or 

iess.The surface void share ft is desirable to consider it as 0.05% or less preferably 0.1% or less. Since this 
Ai Chick has surface hardness and high flexural strength compared with alumina, xirconia, silicon nitride, 
sapphire, etc. as shown in Table ! he is excellent in abrasion resistance and chipping-proof nature. 
It is hard to change even if it carries out long term use. 

Volume resistivity is small., and since it has the outstanding electric good conductance, there is no 
possibility of being easy to miss static electricity, and it being charged and affecting magnetic tape.. The 
surface is smooth and most voids are not generated. 
[0011] 

[Table 1] _ 
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[001 2] 

[ExampiejHeresfter. this example is described. The tape guide 1 shown in drawing 1 is a fixed type with the 
flange la. and the tape T slides on the surface. The capstan guide 2 shown in drawing 2 is the roller type 
attached to the axis 3 enabling free rotation. 

It is a tape when this capstan guide 2 rotates, (un "illustrating) It shows around smoothly. 

[OOiSjAnd it is formed of Ai Chick whom these tape guides 1 and the capstan guide 2 ail described above, 
and is surface roughness (Ra).. Since it is 0.1 or less micrometer, while excelling in abrasion resistance and 
chipping-proof nature, there is no possibility of having an adverse effect on magnetic tape it being easy to 
miss static electricity. Here, the examination which makes the tape guide and comparative example of this 
design as an experiment and compares the characteristic was done. 

[00 14] With the purity of not less than 90%. and a mean particle diameter of 10 micrometers or less alumina 
powder 85 % of the weight, 7 % of the weight of other ingredients were mixed for titanium carbide powder 
with a mean particle diameter of 10 micrometers or less containing titanium oxide 28% of the weight, high 
grade alumina bails, a high grade zirconia ball, a high grade SiC bait etc. were used, it ground and mixed in 
10 micrometers or less and mean particle diameter of 1 micrometer or less, and the particle size obtained 
the raw material mixture. The tape guide 1 which fills up a graphite moid with this raw material mixture, 
carries out a hotpress in a vacuum or under the neutrality of argon, helium, carbon monoxide, etc.. or a 
reducing atmosphere, is fabricated cylindrical, and Is calcinated under ordinary pressure after this, and also 
carries cut HIP treatment: and is shown in drawing 1 was obtained. Calcination temperature was 1300 ** 
and firing time was made into 2 hours, 

[0015j By the same procedure, the capstan guide 2 shewn in drawing 2 was made. The main characteristics 
of Ai Chick who constitutes these tape guides 1 and the capstan guide 2 are shown in Table 2. 

[OQi el 

[Table 2] 
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[0017]Next as a comparative example, the tape guide was made with titania type ceramics according to 
the procedure indicated by JP S 3~5363 A The tape guide was made from slrconia system ceramics by the 
same procedure. The main characteristics of each ceramics which constitute these tape guides are shown 
in Table 2. As shown in Table 2, the tape guide which consists of zirconia which is a comparative example 
has volume resistivity as large as 10 14 ornegacm, and since static electricity cannot be missed, it cannot 
use as a tape guide. Hardness 2 of 680kg/mm, flexure! strength 1800 kg/cm*, and since the tape guide 
which consists of titanium system ceramics which are comparative examples is iow, abrasion resistance 
and its ohipping-proof nature are bad, and its endurance is low. 
It was as high as 0.5 % in the void share. 

[OCHSjThe tape guide which consists of A! Chick of this design to these Hardness 2 of 1900kg/mm ? It turns 
out that it is as high as flexura! strength 7700 kg/cm 2 , the effect which is excellent in endurance, and 
misses static electricity since volume resistivity is as low as 2x10 ~ 2 omegacm is large, and a void has very 
little void share as 0.05% or less. 
[0019] 

[Effect of the DevicejAs mentioned above, the tape guide of this design consists of aluminumgO^TiC 

system ceramics whose volume specific resistance value is below 2x10 omega-cm, Since the share of 
the void which exists in a sliding surface with a tape is ill % or less, surface hardness is high and it excels 
in abrasion resistance. Since flexures strength is high, it excess in ehipping-proof nature, and it is hard to 
change even if if carries out long term use. 

[0020]Volume resistivity is small s and since it has the outstanding electric good conductance, there is no 
possibility of being easy to miss static electricity, and it being charged and affecting magnetic tape. The 
surface is smooth and a possibility of a void that hardly generate but damage to the tape by a void occurs, 
or magnetic powder may adhere end magnetic properties may change disappears. 



[Translation done.} 
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